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37. mm&.mm* 36 &+^&M^fc«tfn/gjyE%te«8 
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**5. su «u e.-tt, *u m> m> mm 

62. m$S 51 0f&M:fr£. £+#&tt#TR#J»Mtt^f^-T-o.oi 
itt^iij 1000%*. 

63. -W«i&8K4>S5+*lfflMAiRai4&5SW^. 
a) tK*.II££ l *0n$fi«r8K: 

w#A{e»«ff^jR««!R-ftaa^«Ea&jSE?fe; 

64. ^jg^un* 63 *ffi&&jjrm, ^^mm^m^mnnmm 

frffi&%j?j famm&mm ±w 5 f*&s. 

65. — wffiis&aL^-fi^jfiiffl^^w^aA-iRsaftiMw^ffi. «2rifreft: 



a) ttjpJH* 25 4"J?f 3* W^SKs 
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69. 68 t^W^rfe. £*0rftto*t*«fciqfe^fl!& 

70. mm&mg* 68 ^j^w**^*****^* 



73. *«3R5pJS* 72 &*ffi&&ifrttTkJ]ftF%)ji%in 

76. ftllB«ljpJ3S* 75 +0f&W2ri£. £*^&itt>ttHiMiP%#~^3t- 
M^§i^l»]IlW^|iil.hW-fMt. 
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tt 01 4* 



amp. ikm^mg. 5240618 ^sfeRT— #*«a[^fliw^rs. ns^ 

*ijjfl 5888370 ^> 5993630 5993632 ^»7«ffl#»EW*e«fi { J^%%*^' 
feiatfttife^ffiW^&fll**. £fc-iM#&(Caldwell and Gao, 1993)+, 

J&«E#ft:£"i*(Huang et al, 1997, Markx et al, 1997, Wang et al, 1998)+, ^ffe* 




i^^f^^ mpmmttw &siam#& cfffx w-w^ ce-fff) 
wft*>-mm>-& c dep-fff ) 
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go &m.m., &&&&&&& X. #Jft*m*£ffj#ft. E#*n&&. * 

*P^JS»«; inSWt^ #&H7K. aL^#. «f 

±mft^$n dna, rnAn Mftttf- <#n#t#K Jfflfi&ftJBtfMSfcK On 



3*KW&&*^AP^P*#^ltJPSiSP. ■feRTW*&»£ > hAP 
^pT^^^-^^ttjp^n, SSWW£-^£iliP$SPtfjP$JiJ. tfjaflBufi<j3E 

i&*@tt&ra^#£^#--^^totfi#isp. iijppm*& 



ifenTW-Kl^fftlll^ ES56Jl^t:^*tW?L. ft-^ifefttfllT*. ^ 
20cm, jffSM..-20MmS 10mm, ■KffiM. Iran M 200cm, SfiW-KS* 10cm f<J 

50cm. s^&w7±*fc»iB. iBfkm-n*m*Rwmx&&fowmMmji 
wmvto E.mm-siw&fr&ttnftt!&' jn&ja* 535. 



tE-^j&mtoM?*. SlSifeS-H^tt&W. - > ME£ > N£%#«* 
M ^_^ A i ;ijapfpS/>— >MdjP«n. JfffcWfiffi^W&ftWSte^' 
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tBn*PfliAPilflP±.RIWffiKttftfiS»W-fe*. W^«*lS*2«^¥ff* 



^ta^waw. &5T(sJi«tB«iH. iffl^SK-eEM*. «e&s$4*w-t 

S S p;y^lmmS20cm, 20 |i m 3? 10mm. K/SA lcm S 200cm, ft 

10cm 50cm. a«*lHT±*»«. ffift#***W*S*»*&& 

»»«awjw^»*- ***** 
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0.1 IE lKHzo 



t«p*p. *#ftmpiHP^'ft**M***M***. *»*wia«-w 
&ffi»wmpiKnprww^tt«*. *n*isuMMijp*p. mRreift^ajp* 

p, asprys-^tHP^p^'J- ajp*ftpw«ffi^r^sm?&-sc«fi^ 
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^fijSttiMEJK. JnJft&jStJfettlX'a^— ^AP«P*illlPJ»P. »4 

£+g$i3iiJ*§7&gift, &T^«Jri&lffiHU BBsKJWEJ&lK. ^^Wi^, 

rTWM 1mm § 20cm, i$J£^ 20 n m M 10mm, -fe^^ 1cm 2 200cm, «jf S 
^ 10cm m 50cmo Jft«*tfi7-b*fc»«. M#**«*#*«fiJS«l« 



11 



M?EH£0S 15 tt. #i*S?EKfi 0.1Hz £ 500MHz, IfMf&ffiOSlO^, 
o.l 35 10MHz. E^^Jffl^t^^^iR»JK^^W®¥«ISlT^v a ,*J^J 

it. 
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a) A b) ii&0fj&£ 

c) #^f#iK»J^MM#ift*&itil (jnftA) f!lSJSi«Lrtfl<l«l#^J5R , 1 :, » d) 
i5£«»6«lAP«tP»«^J!ll#Aai^SWfiSt?ltrt, ^4'^fiEfi«F#Att^« 

fflilWJ*^i:MAP«P^W^iRa!J%MWtt#^M#Aa^aWS^«L 
f , ^^^W#Affi^tt#^JffittJSi*iS[^"aii± i fi0£Jfi: c) iti±*fE&t£i& 
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15 



16 



17 



*wiu sub**, ^*ftT^nw**#B*M-#. ^r«aiaiM*fi^ 
wanfla»-&*S'ta^PB : faii6eE» mmw^ %mnmm, m 

^ ^ 455, «U t*. «l. ^ t&> its 

«ss> sot*. 
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g 5 g^&tpiBmftM&B&MF^-&fo-%ffitt&&&^^ 

as. 

A. SJSC 
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^iiffiMittM "%a*ar *e«ft^*«»*^- aft***"*' ^ 
a#. «Mt*ft»*fi" w**^ 45 aai 135 is. «» 

(^#^*?tk. ft***)" 
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&mmG-rm io*o/OT2o. m^^mm^mmm 40 

30 *QJffi 20. ttfflBt, j&j&£J*«-«i«#»fiflt«l. a 

p 50*ntfiP 60^5iJfefIi*iJlI. SjSffcWAP^PfPtiiPSftn. Ap 50 

^5— a-A2Kic 70 .*aa. •^w^is^MiR#E^6ti«^iA?iJS^i j = a a 

«3K?ir(Sl*— KWaAW»a:jtf*iE (Wang, etal., 1998). tBP 60 

^tt^tfjS*, Sl^J&ffi 20 ^JEE*ftflS*. 20 tfj±*M 90 
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100 tt^»TffeJH»JK3R#K«i#**f**. no 4ft ft ft 

3£^^ft-^inf'j]£%#^^ 20 w±^® 90 mrmm ioo, ^^risj-^is 90 

«««S/felBWW«. #®«rT!U^^— Hft^teWT^ffii. 
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KPT* 



^SifelD^lfefJl. £ (ft # M tfc IS £ ^fc) J® ' < Williams et al., 
I992;1994;1996;1997).'*tf*nfl. W^^^^^^^^^ 

i£*OT^%-«L#& (Huang-et al.. 1997; Wang et al., 1998) WW***!^ 

thh4M <*p : *'K ;u^#> *ifitt> »««¥«^»Wits«^ 

150^ 160^/S^iS^»rH|fe'So ^ililAP 503IA 

hiffh2*^- *t*. «*a««-*±»MttK«»i5owi6o^w*a-- 

^iPWE^- S5fi-^. -»*U50#1160 IJJl?Fra3$«3Pj±filS». $n£«150 
*n 160 isi^H3ajK*16^^FIW5ia&a». H*S*3***W. *tt 150 » 
160 ^jsmJfe^ffe^lsiBtW. ^pjttlWft <0l*n*:'K 



24 



r Jk18LWftm&tt$ft&J8.Btb*t' M&^-^m 1 + m&%L> 

raw*. «EiSftit&T, fiAft^ffl^fi^^aft^rtttttM 
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tjtf #,juL«#£'j»*#). peek. mn&%&m^"jumAii*&m&. 

•^ittMi^th^n I80*n 190 fia-S±S'JWJfflit. *£»**/»4KW«iI5U£ 
tfifri%$kW (Springston et al, 1987; Lee et al, 1989; Levin and Giddings, 1991 ). 

b.2. pi$i-mikMti-M&.fifik 

2& 210 %})&m 220. Jf M*P/&® S— ^'JW^ilil 240 ft&fflS&H8& 230 #JF. 
ifii!240^5feaW**IS. ^T»feja, ISM 210, ^®220s |feffl230"*nil 

mm. ap 25o^odiP 260 ^^^^®, sjSt?feWAP*ii*impift. 
ap 250 ^-^m^m^mm^m^^m^A^mm^AmM 270. 

arA^KRTeiJS— ^hSi^Ta:A«IWftl*«3l (Wang et al., 1998, Huang et al., 
1999, Yang et al., 1999). i\i P 260 Jg— ^ffl7-&£«ffi$>fttfUB;S#05#lE# 

EB 5 fi^/aSBBSffifete**. mm 220 ftOT 290 *Q/&ffi 300 $ 

WLT~m&Mmmmm^tm* 310 mta^m.^^iam 

ffifaf^AS** 220 W±J&ffi 290 *D~FiM 300, /^y^fS] Jgiftffi 290 *P 300 jE&W 

TO. fl^f$«*:£WMTO«&*t3JlKSL 210 J:. JE*#**Safl«jTO«i 
jeWJM^R). TOffJifc-fc. JIM2io*n/£® 220 W WttJSf. TO£ri£#tf- 



26 



5 * . &l£te*JirT-j te £*«Wfe«W&T/35® 220 itt±^i& 290 

£TjSiit 210 MT^iS 295. mm 220 M-bR® 290 210 BlT*® 295 ifclfc 

T-s.«cJR*«*aw**#»- 315 ^£kWK«*«^*« 

^»L<S-§-MAP5lJM 290 fP 295 ^IQJ. ,*£-IEOTTJSffi^£iHffJ%S. ^1 

S 5 ttfl-T*. J&flff 220 6*j_h^tff 290 ftfc-^&fcaWfetK. 

P¥W 410. ife«'pnU»*&S?feS«ill^ CM 6A s£S 6B) SE«|6l<BPIS 6A + 
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®ft&XWJti + ft&-&&®&&$®>&®' O 6A + 405 *D 408)o 
( S 6A «f 405 m 408 ) . 

±^fi» £fi — . 

n W S & *d £ w ft . *s W * jr « ih £ ^ ® ( williams et al - 

1992;1994;1996;1997). #itgSWjSEjfefia»ft*'»fti£SjS?l!lS 
j&&Xt=Ffr*-%im.#n (Huang et al., 1997; Wang et al., 1998) Wfltft^EiS^ 

c*n*'N AflJIM*. *fitt> tttftWttttt**^ 

N. Win, ft 160 ^iSilAP 250 91 
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£SNii. %** 350 *0 360 5ryii?5^tM^j^i»iiiw^i^±^a 

a hi *H h2 *E#. iit^h, «^-t^fiW 350 #1 360 TO* 

at-a^E*. *« 350 *u 360 w^naaffJi&/fi*fc. 

IS 350 fP 360 U^^R5$**M^^|5|Bt^l34Mftb, E*jis«i££*l§l. «*& 
350 fo 360 *£fi]£»+tfSr*liWlid. ^RttftWtS C»*'K 
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jezjfei3BM«/fluasiBW^?L <^S/j>si;La*^si^**). peek 

MSifrKar. AP^*Pte^^-^&£&*& n W J ® 
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&at , -^HMfiAP <?L) fi£TSEi*«*ai. PH-HiP 180 « !90 

S+m*.«»S(Springstonet a l,1987;Lee«al,1989 ; Levmai.dOiddmgs,1991). 
B3. ^a-^-*-ai*S*SSS?t!! 

as»*J»sio *«■*». «*«**»<>■*. 530 ±*w- 

V«510. 530, KB 520, ff*<»«HSMI*lB. + • «»* 

murum. BP^stessftMARSwaass. ad 550 570 

MS. 570 «»A«^«M»**»**- ttAWWia*-****"" 

ffiStS (WangetaL.^Huangetal, 1999; Vegetal., 1999). UJ P 560 % 
«*■« 580 MS. 580 MMCWW-WW****^****- "** 

7 + , ffi-feftSSI 525 W ffi^*+£lS**lIiE*. K±«iB 590 

*T«is 6oo «*±t*««*x*»*«»- **»«fc*-*twt**** 

St«ffi*ftS» 525 M-tSBi 590 WT*ffi 600, BMMUE**M*R» 

ifet^59o, w «iw(iJ««- b-mmmhjbw***" 0 * 
♦aAao**.. «n« 510 km®*, h-ww^m********* 

tt*. **« 5.0. KB 520 »E*ft«SS 525 MMttttt. »»«**** 
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Sg 7t- JE%ft«* 525 520 ft-^SJc^ffitLte 

««j&&iSJfe«-fflJ^«« B IW^«'*S:. 525 pJ&^^M^ CUD Jgffi. ^ffi 

&m±M*.®mn 545. rfxetfw**a£» 545 -ft*** 

jaSiHWJ-.«iB)- *T*fflffi 6A,6B 400 *lffi£fc*:**ft 

410. ife«»£j3Bfettftl CS 6A,6B,@ 7 545) AW ^ 6A.6B, 

ffl7+^ 545 W%*7Cfl i «»«>*> »*• MfflS8^S8 

(700) mW*® (710) w«s£«a%«*ai. <^ 

8A,8B) i&ftft (B8A^B+W**56#K»90*> B8A*B*%«W 

gj 7 0N^?ttfm*«tt**l 545 SJ^&lSr&OT 520 ±, ffiftft* 
« 525 tttt*&eifi 520 ±. ^Wtt*«M*W*»ffM& 
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^g&£ffifete®*±*M. tola, PZT S-fl'ffi*****. BTM?ilFfe#JS8S. 

705 *n 708) ffT^rfefiffyil*^^®**' aiW^'ftWifc^ 

siiff-n-^ ^640: «BaiH!£»aaw&^s- b^^-^^-t^^^w 

55^- •i^f^^-^t^^Ml^ (Huang etal., 1997; Wang et 
al., 1998) fi?j5a*^*-«*^W*^ r 1 , ^ffeW^ffl«^. 
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acoustic 1 



r (z) + F w (z) + F OB .(z)-F c =0 
fitjJSSiSfiJJfffi. WSniS 650 SI 660 £«E i fiI&*fei8;flB*l§}W& (hl,h2) 

g#?p 670. igHtW5sii»J^tS]^&iSifemSftffJSSffi s Ffi : . JJAAP^-*&fn]tiiri 
fik-fcjg (BP^+SiJ^i'J^Sit^S) *nisj£M#i (i|lffiitft&> 

V =6< V m >— (1--^-) 
H H 

«3£&5&£#*&. SjfcDftiia 550, 560 

?f : . 3Ei£-^. 550, 560 ^^ID^jESiliS^/SV'fe. 550. 560 [n] 
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dffiK^^JB** - ^ 1 * "SMS***" 

»#******»*x. aw****" 

fygt. AP»mpww»ffis®»w«as£'*"Rn- AP«apweu&*s*& 
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^ -+**AP C7L) W^*P 180 *D 190tt^&fit» 

^ t ti^a(Spriiigston et al,1987;Lee et al,1989;Levin and Giddings,1991)o 



ft 

10 oul) 3*j±*A*pffiA**#A&ja»+w«iB+- x*?/»*-aat«-w* 

(Giddings,1981,Giddings,1993). fcttftfifrR C® 9A). *I*J 



56 



^KStfMtfs. £j&si&+*£*##* warn** ^ m. urn soo 
saw* sso, Hj**tt«ap 795 aE<ma*»a*** 

attain (wjp-^&iaifewai. a-******®) nn&mm. £ 
m+ (ft aw* ******* «#*«saaJ±&*»# fii • • 

|\\/ 0 
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+ . wffw. ftWAjKini^raw^fi^^^a*- ****** 

**-**-«*#«> an****. ** 
^«-**#*. «iiaw^tt^-F. «ttWffi^«Att^K"&* cup a 

saw**. **&m-r. m******* na**^*** <*n*^ « 

j**ttJBT. *«#*e*«:^ ****** 

Pttiifc<*#* . (Springston et al, 1987; Lee et al, 1989; Levin and Giddings, 



1991). 



M»»l*»*-+an 870. fcWflW+ttJP 880*1 890. *#. & 
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iSffe. £hV:^rt#£— ^#5&£M 860. 

isijik^usgpfchp 87o^iU. m&^mu&}&wjMftf%, asms 910 3e»e 

xlfcftM1fii±M<P , AbTS^KWfiK. SJlfcMJSS&tfiP 880 Sit*. S-ftBitffc 
920 jlWAb^+raait. -t-IiSP 890 »fttb. iifl'ttft* 

^ttJB#ft«S8ji&iffi#ft^&ffltti£IKj. ( Springston et al, 1987; Lee etal, 1989; 
Levin and Giddings, 1991). 

^S^#i* : £kWSi>--»f&^*^i* e ^? e 3S. >« ^Sd>W -'NfeflnTtfr 
i£f5#^M* «&5f ± AW— til ^#^»^j3ia££v.yfc3r ft w 

JK4 3 ^M±W%*JcyjAW-^#SLT^i*^^iliiS^^[^^^-S; D) 
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w* w»j*j». »«■ »a**sc^ a/a - 

D. 

D. i. F%>$&M±> 

1997). i&it«*«WiRZ.**tt(*« 0.3 flj 10 Yasuda and Kamakura, 

1997), ^DNA ^(Yasuda e tal, 1996C). *t2flJM*ftt^S ^g^^tfC 
«(Pui. et al, 1995). Hl»4*IPM«lt*iMttft». *TW#**RI** 
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^mfcffe^WiK^TO&CYasuda et al, 1996A, B). Bft, &MM? s %i&&tJlt 

m$i$jvaMMmfmyktt, mmm^mmm^fam^Yasadzetai, 1997), r 

QLViW^T&WmmM, Pui. et al, 1995). StfeSJUig*. S*ffflJI&^itJ8flR#ii 

Ap(z) = p 0 sin(/z) cos(<ar) 

(2*7,1, 3t4a£$c-fc), ztt&£UfE2Ttf£M8EBS. t^ffl. 
«ig Yoshioka and Kawashima 1955 ipfeWMSifc. ^— ^^Wtt^ftl 1 . ^' 
H3^E->h^«&»WF®ffli**^WMT^3|5^^ C# K. Yoshioka *B Y. 
Kawashima # Acustica, 1955, Vol. 5, pages 167-173: Acoustic radiation pressure on a 
compressible sphere): 

/ r — * - ^ sin ( 2/z > 
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g A<o,*ttAaWtt«WffiA1!rjft (z=o) >m^* 

K. Yoshioka *0 Y. Kawashima£ Acustica, 1955, Vol. 5, pages 167-173: 
"Acoustic ration pressure on a compressive sphere" *. *^T*fi*M 

tig). mi&^ihPi«»Q«a^*tt** J ^* 1880 *** tt - ***** 

rc*. 

^-^^m^^^-^^^-M^^ 43 ' ********* 

mw. B^^ffi^^^^^^ 2 ^^^- w * 0: **** No - 

4523682 fr®7 ^^R^^U 
n**?»*****- No. 4523682 tt£XW#*»*J****** 

No. 4523682 «H*T*Rtt*»*****+ feSIS]**. *<J 

TfS^H^J No. 4523682 *. 
d. 2 ffe$fc;fr _ 
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F E = Q p E t a t 



p, x=m)o #»^jFPo- p ft«3ewWSftii«WWSS:*#^. 

K-^pCz)^— ^^MStflfri+fcffi cv=iv) S%ft±W^*^"- 

fcfcfcTBMM^ft ±*&&#»*«. WAk Huang et al, 1997 . 
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■&Vkam%L&l4t'* - i&iffc#W&>fcm(Huang et al, Biophys. J. Vol. 73, 
pi 118-1129, 1997.; Wang et al., Biophys. J. Vol. 74, p2689-2701, 1998.), &m 



(Win. *e^£*j 200 »#Mj£8tffe*. 10 »#W»#8iWe5*M^ 1 

0*. m^*^^tt»M^SCWilliam5Ctal.. 1992; 1994; 1996; 1997) = 

^&jftgfiJ&J&^*ft^SJS(#J$U, Ratanathanawongs S. K. and Giddings, 
1992, Williams et al, 1996). fcffiJSfcl. ^««-5il!lSHtfS««»*B*. MWftJl 
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aaj***H*5»*;* Wtfctt. Yasuda « al. (1996A, B)iiEB 

a 750 **ra%ffitt*z.»«ttfipi# 

p p ' 

®mfr®M^ft*mmi®-- Caldwell and Gao, 1993, Giddings 1993) . JP*£fB 
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